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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on June 
28 th 2006 has been entered. 

Claims 12-19 are pending in the instant application. 

Claim 16 is withdrawn from further consideration as non-elected invention. 

Claims 1-1 1 and 20 have been cancelled by applicant's amendment to the 

claims. 

Claims 12-15 and 17-19 are being currently examined on their merits, herein. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 12 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claimed invention is drawn to "a carrier for cell culture 
comprising water-containing gel comprising alginic acid, wherein a surface of the carrier 
is coated with collagen, and wherein the collagen is bound to a surface of the water- 
containing gel by means of chitosan", which is confusing. The claimed invention is 
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indefinite as the structural features of the cell culture carrier, as claimed, are not clear 
because the shape as well as the spatial relationships between various elements 
(such as collagen, alginic acid, and chitosan) have not been clearly specified. 
Appropriate explanation/correction is required. 

Since, claims 13-15 and 17-19 depend (directly or indirectly) from the broader 
claim 12, they are also rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 12-15 and 17-19 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Hara et al (U.S. Patent 6,821,107 B1, [A]) in view of Huguet & 

Dellacherie [U] and Clapper et al (U.S. Patent 5,512,474 [B]). 

Claims 12-15 are drawn to a carrier for cell culture that comprises a water- 
containing gel comprising alginate oralginate/polylysine, wherein a surface of the 
carrier is coated with collagen, and wherein the collagen and the water-containing gel 
containing alginate are presumed to be intermediated by a layer of chitosan (see 
rejection, supra), and wherein the alginate containing carrier for cell culture is formed on 
a porous membrane. 

The carrier for cell culture, as claimed in the present invention, is formed on a 
porous membrane and comprises of a layer of alginate gel coated with collagen 
containing an intermediate layer of chitosan between alginate gel layer and collagen 
coating, and may enable culture (as well as visualization) of mammalian cells 
(anchorage-dependent or adherent cultures) on the collagen layer using various culture 
media and conditions used for standard cell culture. 

Claims 17-19 are drawn to a method for culturing cells and a cell culture obtained 
by such method using the carrier for cell culture as claimed in claim 12. 

Hara et al [A] teach a carrier for cell culture comprising an alginate gel layer 
(calcium alginate as claimed in the instant claim 13) formed on a porous membrane (as 
claimed in the instant claim 15) having an extracellular matrix component gel layer 
(made of collagen) or extracellular matrix component sponge layer formed on the 
alginate gel layer (see Hara et al, abstract, fig. 1 and 2, summary of the invention, and 
example 1 , in particular). Hara et al [A] also teach a method for culturing cells, a 
method for producing cell culture, and a cell culture obtained by the methods using the 
carrier for cell culture where the cell layer is formed on the extracellular matrix 
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component gel layer or extracellular matrix component sponge layer or on the alginate 
gel layer by the method step of allowing the cells to grow and form a cell layer on the 
surface of the carrier for cell culture (see Hara et al, example 2, in particular). In 
addition, the alginate gel layer is solubilized using chelating agent to exfoliate cell layer 
from the porous membrane, and the exfoliated cell layer is further laminated on another 
cell layer on a carrier providing a method of forming a structure having multiple cell 
layers (see Hara et al, abstract, fig 1 & 2, summary, and examples 2-3, in particular). 

However, a carrier for cell culture, wherein the collagen layer is bound to a 
surface of the water-containing gel (comprising alginic acid or alginate) by means of 
chitosan as an intermediate layer is not explicitly taught by Hara et al [A]. 

Huguet & Dellacherie [U] teach a microcapsule (suitable for microencapsulation 
of biological materials, including cells) comprising calcium alginate beads that are 
coated with chitosan as an outermost layer in order to study the rate of release of 
biological materials such as proteins, and dextran (having different molecular weights) 
from the encapsulated beads (see Huguet & Dellacherie, abstract, introduction, 
methods, pages 745-746, in particular and references therein). 

In addition, Clapper et al [B] teach a cell culture system comprising a support 
material providing a surface for the attachment of cells (for the purpose of anchorage- 
dependent cell culture) comprising a stable combination of positively charged molecule 
(chitosan) and cell adhesion factor (collagen) (see Clapper et al, abstract, summary, 
column 3-4, in particular). 
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It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the carrier for cell culture of Hara et al [A] (and therefore, 
the methods steps for culturing and producing the cell culture using such modified 
carrier) comprising an alginate gel layer formed on a porous membrane which is further 
coated with a collagen layer, such that the collagen gel layer is bound to a surface of 
alginate by means of a polycationic polysaccharide (such as chitosan) as explicitly 
taught by Huguet & Dellacherie [U] and Clapper et al [B]. 

The person of ordinary skill in the art would have been motivated to make that 
modification in the carrier for cell culture (and therefore, the methods steps dependent 
on it) by incorporating an intermediate layer containing chitosan (which is bound to the 
layers of collagen and water-containing gel containing alginate) because: 1) Huguet & 
Dellacherie disclose the benefits of coating calcium alginate with chitosan in order to 
providing strength and reinforcement to the water-containing gel (alginate gel) layer 
(see Huguet & Dellacherie, page 745, abstract and introduction, in particular); and -2) 
Clapper et al [B] explicitly disclose the benefits of using polycationic or positively 
charged molecule (chitosan or polylysine) in combination with cell adhesion factor 
(collagen, etc.) bound to the surface of a cell culture support of a bioreactor to improve 
cell attachment and stabilize cell growth (see Clapper et al, abstract, summary, and 
column 3-4, and examples, in particular). 

One of ordinary skill in the art would have had a reasonable expectation of 
success when modifying the carrier for cell culture (and therefore, the attendant method 
steps using such modified carrier for cell culture) as taught by Hara et al by 
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incorporating an intermediate layer of chitosan (between the layers of water-containing 
alginate gel and collagen) as taught by Huguet & Dellacherie and Clapper et al because 
the prior arts explicitly teach the method steps involved in the preparation and use of 
chitosan for coating the alginate gel layer as well as the method for the providing 
coating of chitosan and collagen on a cell culture support system for obtaining 
enhanced cell attachment in anchorage-dependent cell culture systems. 

Even though the shape of the cell culture carriers disclosed by both Huguet & 
Dellacherie and Clapper et al may be different than the instant invention (which is not 
clearly defined, see rejection and discussion, supra), the method steps required to form 
layers of collagen and chitosan are same, and therefore, are immaterial to the benefits 
associated with such modification in the carrier for cell culture (as taught by Hara et al) 
using chitosan as an intermediate layer between alginate gel layer and collagen layer. 

Since, the benefits accruing from such a modification would provide an effective, 
biocompatible, reinforced support system for use in cell culture methods for mammalian 
cells that may require transfer of the cell culture product, lamination of the cultured cell 
layers, and formation of multilayered cell structures resulting in three-dimensional tissue 
structures (as disclosed by Hara et al, see column 7, first paragraph, in particular), one 
of ordinary skill in the art would be motivated to combine the teachings of the Huguet & 
Dellacherie and Clapper et al with the teachings of Hara et al to modify their carrier for 
cell culture (and hence the methods using that carrier) as claimed in the present 
invention. 



Application/Control Number: 10/612,955 



Page 8 



Art Unit: 1651 



As per MPEP, "The selection of a known material based on its suitability for its intended 
use supported a prima facie obviousness determination in Sinclair & Carroll Co. v. 
Interchemical Corp. f 325 U.S. 327, 65 USPQ 297 (1945)" (see MPEP 2144.07). 

Thus, the invention as a whole would have been prima facie obvious to one 

skilled in the art at the time the claimed invention was made. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned with 
this application, or claims an invention made as a result of activities undertaken within the scope 
of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3. 73(b). 



Claims 12-15 and 17-19 are rejected on the ground of nonstatutory obviousness- 
type double patenting as being unpatentable over 1-6 of U. S. Patent No. 7,022,523 B2 
(issued on April 4 th 2006 to common inventors and assignee, Fuji Photo Film Co., Ltd.). 
Although the conflicting claims are not identical, they are not patentably distinct from 
each other because both US Patent '523 and the instant application claim a cell culture 
carrier comprising a water-containing gel containing chitosan, wherein the water- 
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containing gel is coated with collagen and/or alginic acid (see claim 1 in the US Patent 
'523, in particular), which fully encompasses the scope of the claimed invention 
presented by applicants in the instant invention. 

Response to Applicant's Arguments 

Claims 12-15 and 17-19 are rejected under 35 U.S.C. 103(a) as being obvious 
over Hara et al (U.S. Patent 6,821,107 B1, [A]) in view of Huguet & Dellacherie [U] and 
Clapper et al (U.S. Patent 5,512,474 [B]). 

Applicant's arguments (see applicant's remarks filed on June 1 st 2006, pages 5- 
7, in particular) were fully considered but were not found to be persuasive. As 
mentioned in the advisory notice sent to the applicants (mailed on June 9 th 2006), 
applicant's arguments that use of chitosan in the invention as claimed provides an 
unexpected superiority (by providing transparency to the cell culture carrier) over the 
cited prior art invention of Hara et al (in view of teachings from Huguet & Dellacherie 
and Clapper et al) is unpersuasive because the physical property of the chitosan gel as 
argued can not be an unexpected result, rather an intrinsic property of the chitosan 
polymer itself. Moreover, the structural limitations that applicants are arguing about are 
not required by the invention as claimed (see recitations of the instant claim 12-15, in 
particular). 

Conclusion 

NO claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Satyendra K. Singh whose telephone number is 571- 
272-8790. The examiner can normally be reached on 9-5MF (alternate Fridays OFF). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Wityshyn can be reached on 571-272-0926. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Satyerrc ra K. Singh 
Patent Examiner 
Art Unit 1651 



